Background: Patients in forensic mental health care experience internal and external coercion; the latter comprises different levels of institutional restraint. These restrictions of individual freedom are mainly justified by the safety interests of third parties and are not necessarily in the patients' best interests. The effects of such a setting on mentally disordered offenders' psychological state and treatment course are not fully understood. Assessing both patients' perception of restraint and psychopathological symptoms would allow us to better understand how restraint and psychopathology interact and how they might influence treatment.
Background: Patients in forensic mental health care experience internal and external coercion; the latter comprises different levels of institutional restraint. These restrictions of individual freedom are mainly justified by the safety interests of third parties and are not necessarily in the patients' best interests. The effects of such a setting on mentally disordered offenders' psychological state and treatment course are not fully understood. Assessing both patients' perception of restraint and psychopathological symptoms would allow us to better understand how restraint and psychopathology interact and how they might influence treatment.
Methods:
In 184 forensic psychiatric inpatients, we assessed perception of institutional restraint with an adapted version of the Measuring the Quality of Prison Life (aMQPL) questionnaire and current psychological state with the Brief Symptom Checklist (BSCL) and Beck Hopelessness Scale (BHS).
Results: Perceived institutional restraint (as expressed in the aMPQL subscales Transparency of procedures and decisions, Fairness, and Respect) was associated with a higher general level of psychological symptoms. Furthermore, patients who perceived a lack of institutional transparency and respect were more likely to have higher scores for hostility, depression, and suicidal ideation. We also found age and sex differences, with higher levels of psychological symptoms in younger and female patients. The diagnosis and duration of detention did not relate to perceived restraint.
Discussion:
Our results indicate that certain aspects of institutional restraint in long-term forensic inpatient settings correlate with certain psychological symptoms. The observed association might be explained by different kinds of factors: institutional (custodial focus), individual (self-efficacy, diagnosis, and personality), and situational (duration of detention).
Although not all of these explanatory factors were addressed by the present study design, forensic mental health professionals should be aware of the relationship between perceived institutional restriction and psychopathology because it might influence treatment course and outcome.
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INTRODUCTION
Although coercion in forensic psychiatry shares common features with coercion in general psychiatry, it differs significantly concerning the justification of these measures on the basis of public safety interests, not only individual treatment goals. In forensic psychiatry, in virtually every case, the admission to treatment itself is a compulsory intervention. This difference has a major impact on the autonomy and freedom of forensic psychiatric inpatients and on the balance of power between staff and inpatients, and the structural and institutional features of forensic psychiatric inpatient settings are often more similar to those of prisons than health care settings. This raises the questions whether and how these conditions might influence the psychological state and treatment of mentally disordered offenders.
In psychiatry, coercion has been conceptualized as an external/objective action or an internal, subjective attitude (perceived coercion) or both and as often resulting from a compulsory action (1) . Applied to forensic psychiatry, external coercion can be direct (such as involuntary medication or seclusion) and indirect (such as rules and regulations, decision making, atmosphere, and communication), whereby the latter represents institutional coercion. A review on direct physical coercion (i.e., seclusion, restraint, and involuntary medication) in forensic psychiatry found that younger and newly admitted patients tended to be secluded more often than older patients and that female patients were more likely to be restrained and secluded than male patients; furthermore, female patients tended to be restrained or secluded as a result of self-harm, whereas male patients were secluded or restrained as a result of harming others (2) . Compared with general psychiatry [e.g., Refs. (3) (4) (5) ], studies on the outcome coercive measures in forensic psychiatric treatment are rare.
To date, research on patients' perspectives of coercion in forensic psychiatry has mainly been performed on external, physical forms of coercion, namely, restraint, seclusion, and involuntary medication. In a comparison of forensic psychiatric patients' and general psychiatric patients' view of the experience of seclusion, the former more often described their seclusion as punishment, while one-third of both groups claimed not to understand why they were secluded (6) . Another study in forensic psychiatric inpatients showed that patients had a negative perception of coercive treatment; however, over half of them declared that the treatment was necessary (mainly to prevent violence), and 16% to 36% even reported that the last episode of coercive treatment had been a positive experience (7) . The most frequently reported negative effects of coercion were fear, loss of dignity, humiliation, and fearful loss of control (7) . One can hypothesize that these effects might be greater if physical coercion occurs in an institutional context perceived as being highly restrictive. Furthermore, patients' perception of institutional coercion might have relevant effects on their psychological state, motivation, insight, and readiness to change.
Research on perceived institutional restraint in forensic psychiatry is rare. A recent review conceptualized perceived restrictiveness in forensic care across individual (i.e., relational, tangible), institutional (i.e., built environment, activities, culture, atmosphere, therapeutic aspects, security, practicality), and systemic (i.e., regulatory, temporal) levels; the amount of perceived restrictiveness depended on whether the focus of care was more caring (vs. custodial) and whether the resident was rated as risky (8) . The authors stated that because of the negative outcomes of restrictive measures, it is necessary to reflect critically on practices, procedures, and policies in forensic care settings (8) . Therefore, it seems important to better understand whether and how indirect coercion is associated with psychopathology. In this study, we focused on the relationship of institutional coercion with the psychological state of forensic psychiatric inpatients. We expected that patients who perceived their institution's measures as being overly restrictive, unfair, and arbitrary may have more difficulties with adjustment, expressed by a higher rate and broader range of psychological problems. The results might be relevant for establishing and evaluating institutional cultures in forensic mental health care.
METHODS

Participants
Forensic psychiatric inpatients were included if they were 18 years or older and if, in the opinion of the professionals responsible for their treatment, they were able to give informed consent (i.e., if they had no acute symptoms of a mental disorder and no intellectual disability). In total, N = 184 forensic psychiatric inpatients (female = 25) participated in the study. Because of missing values, the data of 54 participants were excluded. Thus, the final sample comprised 130 patients (female = 20). The patients were recruited between February and August 2018 at 10 of the 14 forensic mental health hospitals in the state of Bavaria, Germany. All patients were detained according to Section 63 (severe mental disorder, n = 52; 40%) or Section 64 (substance use disorder, n = 78; 60%) of the German penal code. The patients had a mean age of 35.64 years [range, 19-68; standard deviation (SD), 11 .34] and had been treated for a mean of 34.18 months (range, 0-344; SD, 56.60). They were diagnosed with the following disorders according to International Statistical Classification of Diseases and Related Health Problems, 10th Revision (ICD-10) criteria: substance-related disorder alone (n = 65; 50%), personality disorder alone (n = 20; 15%), schizophrenia alone (n = 17; 13%), depression alone (n = 2; 2%), comorbid substancerelated disorder and personality disorder (n = 12; 9%), comorbid schizophrenia and personality disorder (n = 3; 2%), comorbid substance-related disorder and schizophrenia (n = 4; 3%), and other disorders (n = 7; 5%). The index offenses, i.e., the respective offense that led to the current admission, were as follows: 38 (29%) patients were convicted because of violations of the Narcotics Act; 28 (22%), because of aggravated assault; 19 (15%), because of rape or sexual assault; 15 (12%), because of homicide; 11 (8%), because of robbery; 9 (7%), because of theft; 4 (3%), because of arson; and 6 (5%), because of other offenses. A total of 26 (20%) patients had no educational qualifications; 59 (45%) had completed school to the end of grade 9 ("Hauptschulabschluss"), 32 (25%) had completed school to the end of grade 10 ("Realschulabschluss"), and 13 (10%) had graduated high school ("Abitur").
Procedures
The study was funded by the Ministry of Social Affairs, Free State of Bavaria, Germany, and approved by the ethics committee of the University of Ulm, Germany (application number: 174/17). It was performed in accordance with the Declaration of Helsinki.
Patients were informed about the study objectives and about the fact that neither participation nor non-participation would have any advantages or disadvantages with respect to their treatment. After receiving this information, they could decide whether they were willing to participate in the study or not. Patients who agreed to participate gave written informed consent and received a sheet with contact details. Participants were able to withdraw their consent at any time. The study protocol included instructions on how to inform the patient and therapist if the assessments indicated an acute risk of self-harm. Patients received neither financial nor non-financial compensation for their participation. They completed the questionnaires in small groups in a separate room on the ward, and a research assistant was available to provide help.
Assessments
In addition to collecting sociodemographic, clinical, and legal data (sex, age, education, duration of detention, diagnosis according to ICD-10, and index offense), we asked patients to complete three questionnaires measuring institutional restraint, psychological symptoms, and suicidal ideation.
Perceived Institutional Restraint
Perceived institutional restraint was measured with a translated and adapted version of the questionnaire Measuring the Quality of Prison Life (MQPL) (9) . The questionnaire had been adapted to assess the specific living conditions in forensic inpatient treatment and perceived therapeutic support (10) . The aMQPL consists of 64 items assigned to the following 11 subscales: Entry to forensic psychiatry (4 items, Cronbach's alpha = .599), Relationship with fellow inmates (4 items, Cronbach's alpha = .678), Relationship with caregivers (4 items, Cronbach's alpha = .843), Relationship with therapists (7 items, Cronbach's alpha = .860), Family contact (3 items, Cronbach's alpha = .588), Transparency of procedures and decisions (7 items, Cronbach's alpha = .810), Fairness (5 items, Cronbach's alpha = .817), Respect (6 items, Cronbach's alpha = .827), Safety (6 items, Cronbach's alpha = .800), Quality of accommodation (11 items, Cronbach's alpha = .788), and Therapeutic offerings/personal development (7 items, Cronbach's alpha = .853). The items were answered on a five-point Likert scale ranging from 1 (= I agree completely) to 5 (= I completely disagree). To evaluate the scores, we calculated the mean value of the subscales and of the entire scale. The higher the mean value, the more positively patients assess individual aspects of their quality of life (= subscales) or their overall quality of life (= total score). The aMQPL questionnaire has proven good reliability (Cronbach's alpha of total score: r = 0.951). The factor structure was analyzed by confirmatory factor analysis [χ²(1,897) = 3,442.143; p < .001; Bollen-Stine bootstrap corrected p value = .008; Root mean square error of approximation (RMSEA) = .067; 90% confidence interval: .064-.071]. To assess perceived institutional coercion, we performed additional analyses that included the total score and focused on the following three subscales: Transparency of procedures and decisions (example item "When important decisions are made about me, I am told how they came about"), Fairness (example item "Staff here treat patients fairly when applying the rules"), and Respect (example item "I feel cared about most of the time in this hospital").
Assessment of Psychological State
The BSCL (11) is a self-assessment instrument for measuring a broad range of psychological problems; the original version was published by Derogatis and Melisaratos in 1983 (12) . The checklist contains a total of 53 items (total scale Cronbach's alpha = .97), distributed over the following nine subscales: Hostility (5 items, Cronbach's alpha = .72), Anxiety (6 items, Cronbach's alpha = .80), Depression (6 items, Cronbach's alpha = .88), Paranoid ideation (5 items, Cronbach's alpha = .80), Phobic anxiety (5 items, Cronbach's alpha = .72), Psychoticism (5 items, Cronbach's alpha = .81), Somatization (7 items, Cronbach's alpha = .80), Interpersonal sensitivity (4 items, Cronbach's alpha = .80), and Obsessioncompulsion (6 items, Cronbach's alpha = .85). An example of one item on the Hostility subscale is "How much are you bothered by feeling easily annoyed or irritated?" The items are answered on a five-point Likert scale from 0 ("not at all") to 4 ("extremely"). For the evaluation, we calculated the arithmetic mean of the subscale items and the total scale (global score). According to the authors of the German version, the test-retest reliability of the global score after 1 week was r = .87. The subscale Depression showed satisfactory convergent validity (r = .73) with Beck's Depression Inventory (13) and various other clinical questionnaires (r = .36 to r = .83) (11) .
Assessment of Suicidal Ideation
We used the German version of Beck's Hopelessness Scale (BHS) (14) to assess suicidal ideation. The BHS contains 20 items, each of which can be answered with "true" or "false" (example item: "My future looks gloomy"). Values are summed to create a total score (maximum: 20 points). The authors of the scale assume that total scores >9 indicate an increased risk of suicide. According to the Kuder-Richardson Formula 20, reliability coefficients range from r = .72 to r = .97. The BHS discriminates well between people with and without suicidal ideation (Hedge's g = .62 to 3.43) and also appropriately assesses the severity of suicidal ideation (Hedge's g = 1.19 to 1.97).
Data Analysis
A total of 12 linear regression analyses were calculated to assess the relationship between perceived institutional coercion and psychological state. The dependent variable was the BSCL global score or the subscale scores for Hostility and Depression. Predictors were the aMQPL total score or the mean values of the subscales Transparency of procedures and decisions, Fairness, and Respect, as well as sex and age.
In a next step, we used a binary logistic regression model to examine whether suicidal ideation (defined as total scores >9 in the BHS) was statistically predicted by the aMQPL total score; the mean values of the subscales Transparency of procedures and decisions, Fairness, and Respect; sex; and age.
To check whether patients' perceptions might be associated with the diagnosed mental disorder, we conducted an additional five linear regression analyses to statistically predict the aMQPL total score on the basis of the variables duration of detention (in months), substance-related disorder (yes/no), personality disorder (yes/no), schizophrenia (yes/no), and depression (yes/no). Sex and age were included as additional predictors.
As outlined in Section 2.1, all analyses were based only on cases without missing values (number of missing values by questionnaire: BSCL Hostility, Depression, and Global score n = 3; BHS n = 18; aMQPL n = 53). A complete case analysis implicitly assumes that a missing value is not related to the respective outcome. Thus, we assumed that participants with missing values did not systematically differ from those without missing values. The validity check showed no systematic violations of 
RESULTS
Perceived Restraint and Psychological Symptoms
The results of the linear regression models to examine statistical predictors of psychological distress are shown in Table 1 for the BSCL subscales Hostility and Depression and the Global score. The aMQPL total score was a significant predictor of the BSCL Hostility, Depression, and Global scores. Patients who rated their institution positively in terms of restraint had lower scores on the subscales Hostility ( f ² = .27; medium effect size) and Depression ( f ² = .15; small effect size) and had a lower Global score ( f ² = .20; medium effect size) (15) . A similar result emerged for the subscales Transparency of procedures and decisions and Respect. The more positive the patients' rating for institutional transparency and respect, the less psychological distress they experienced. This applied to both the Global score and the two subscales Hostility and Depression. The aMQPL subscale Fairness, on the other hand, was only related to the BSCL subscale Hostility; i.e., the higher the perceived level of Fairness, the lower the Hostility score. Furthermore, the Hostility score was influenced by age; i.e., younger patients had higher levels of Hostility. The Global score was influenced by sex; i.e., female patients had higher global scores than male patients.
Perceived Restraint and Suicidal Ideation
The results of the binary logistic regression to examine which variables statistically predicted the likelihood of suicidal ideation, i.e., a BHS score > 9, are shown in Table 2 . Perceived institutional restraint was a significant predictor, and patients who experienced little institutional restraint were less likely to have suicidal thoughts. Specifically, each additional point on the aMQPL total score reduced the risk of exceeding the BHS cutoff score by 4 (OR = 4.385; large effect size) (16) . This relationship was also found for the subscales Transparency of procedures and decisions and Respect.
Perceived Restraint and Duration of Detention/Diagnosis
The results of linear regression models statistically predicting the aMQPL total score showed that neither the diagnosed mental disorder nor the duration of detention was associated with perceived institutional restraint (see Table 3 ).
DISCUSSION
The present study aimed to examine the association between perceived institutional restraint and forensic psychiatric inpatients' psychological state. To our knowledge, the data are among the first to describe the relationship of psychopathological symptoms and perceived restraint in mentally disordered offenders.
The main result of our study was that the assessed aspects of institutional coercion (aMQLP total score and Transparency of Procedures and Decisions and Respect subscale scores) correlated with distinct psychological symptoms, namely, hostility and depression, whereas the Fairness subscale was only associated with hostility. Furthermore, the aMQLP total score was a significant statistical predictor of these symptoms. However, because of methodological limitations, causal conclusions cannot be drawn, and our results must be interpreted with caution. Nevertheless, our study might be able to add the aspect of psychopathology to previous findings of an association between perceived restrictiveness and both a caring vs. custodial focus and the individual risk assessment (8) . One interpretation of the results might be that certain psychopathological symptoms are a result of dysfunctional adjustment to restrictive external conditions and that specific institutional characteristics might provoke specific symptoms (illustrated by the sole association of the Fairness subscale with hostility). In line with this interpretation, perceived restraint of forensic-psychiatric inpatients could have similar negative effects as physical coercion (fear, loss of dignity, humiliation, and fearful loss of control) (7) . This interpretation would correspond with the concept of self-efficacy, defined as the personal judgment of "how well one can execute courses of action required to deal with prospective situations" (p. 122) (17) . One can hypothesize that a subgroup of forensic psychiatric inpatients experience their personal situation as being more out of internal control; this group would then have to be considered as especially vulnerable.
On the other hand, our findings might also be interpreted as the result of the patients' original mental disorder or personality traits (e.g., neuroticism) that were not assessed by our study design. However, as further statistical analysis showed, the diagnosis leading to admission had no influence on the perceived restraint.
Nevertheless, co-occurring disorders or symptoms could have developed during detention, and they were not considered.
Furthermore, in our study, younger patients had higher hostility scores on the BSCL and female patients had a higher global symptom score. This result has to be interpreted in the context of the previous finding that in forensic psychiatry, younger patients tend to be secluded more often than older patients (2) . If subgroups of patients actually are exposed to restrictive measures more often than others, they will probably perceive the institution as more restrictive. Both observations might also indicate different vulnerability levels-or different reporting behaviors-in subgroups of patients.
Another important factor that has to be considered is the duration of detention. The mean length of stay in our sample was nearly 3 years. According to previous studies, individuals in long-term detention experience a high amount of qualitative and quantitative symptom burden (18, 19) . Although we did not find an association between duration of detention and perceived restraint, we cannot rule out that the psychological state is associated with the time spent in detention rather than with perceived restraint.
One of the major limitations of this study is the cross-sectional design, which does not allow causal conclusions to be drawn. The terms predict and predictor are used in conjunction with regression analysis and should be understood in a statistical sense only. It might also be the case that certain psychopathological symptoms lead to institutional conditions being perceived as restrictive, which would also be a possible explanation for each of the assessed symptoms (depression, hostility, and suicidal ideation). A further limitation is that we used only self-rating instruments to assess psychological symptoms and suicidal ideation. Combining self-and observer ratings and collecting data about suicide attempts and other selfharm from the medical records would probably have contributed to obtaining more robust data on the participants' psychopathological state. Additionally, we did not classify the participants' current psychological state according to common diagnostic criteria (DSM, ICD); thus, we were not able to exclude participants with disorders that had developed during detention. Such disorders (e.g., depressive episodes) might also have influenced the self-rating scales. Additionally, we did not use the established scales of the MQLP but an adapted version, the aMQLP; however, preliminary statistical analysis showed sufficient validity of the aMQLP. Finally, our results are from the German forensic mental health care system and are not generalizable to other countries. In our opinion, the participating hospitals properly represent low-and mediumsecurity forensic mental health institutions in Germany; however, there may have been a selection bias in that only patients who felt overly restricted may have participated in the study.
In conclusion, our results might contribute to the research on institutional coercion in forensic psychiatry, because they add the aspect of individual psychopathology to the concept of perceived restriction in forensic-psychiatric care. Forensic mental health care professionals should be aware of perceived restraint as a potential indicator for the development of distinctive psychopathological symptoms and vice versa. Further research might use a design that allows causal conclusions to be drawn and also include a larger sample of inpatients and institutions. Additionally, the subjective perception of institutional restraint should be compared with an objective rating to control for individual factors (e.g., psychopathology, diagnosis, and personality). It would be of further interest to assess the influence of perceived institutional coercion on the therapeutic relationship and on specific outcome measures, such as disorder-specific psychopathology or the risk of re-offending.
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